Vertical Distribution of Water Vapor Using TECP Relative Hum
and Coordinated MRO Observations at the Mars Phoenix Lander
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The vertical distribution of water on Mars remain poorly constrained due to
the lack of direct measurements.

A The vertical distribution of water reflects the complex interactions
involving temperature variability, convective & turbulent mixing, winds,
cloud microphysics, as well as regolith-atmosphere exchange
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Coordinated observations from orbit paired with surface measurements
provide a unigue opportunity to study the vertical distribution of water
abundances particularly in the Planetary Boundary Layer

Results of this study help
A connect processes occurring near the surface to those active aloft.

A constrain the extent to which subsurface-atmospheric exchange modify
the water budget in the planetary boundary layer.
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Phoenix Lander Mission

A North polar region (68.2AN, 234.24F)

A 151 sols (L, = 78A 150A late N spring to
summer, when the seasonal polar cap of CO,
and H,O sublimates to the air
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L A LIDAR: probe the vertical distribution of dust and wate
A A Thermal and electrical conductivity probe (TECP): nhea
surface relative humidityrecalibrated in 2019)

. S Thermal and

“ evolved-gas analyzer

Camera

Robotic arm




Thermal and Electrical Conductivity Probe
(TECP) A took measurements in Martian soil and air

A measured the humidity in the near surface air
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A nighttime results in agreement with the previous calibration.
A daytime water content values one order of magnitude larger
than those in the previous calibration.

The diurnal variations of water content at Phoenix is larger
compared to Curiosity, implying atmospherezoil exchanges
play a bigger in the Martian arctic than at lower latitudes.



Testing 3 Proposed H,O Vertical Distributions

1. Uniformly Well Mixed 2. Two Layer Model 3. Nonruniform
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